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employed at each, successive level " (i) must be of the essence
of the things classified ; (ii) must be taken in their right
order ; and (iii) none must be omitted." l
^ (i) If, therefore, the factors are to have a stable value
* and a useful meaning, there must be some essential connexion
i between the general factor and the several traits into which
it enters; and, further, there should be, if possible, some
Intelligible connexion between the general factor characteriz-
ing the whole sample, and those factors that characterize
the groups into which the sample is subsequently divided :
so that the group-factors emerge as intelligible specifications
of the general factor. If we believe in fixed genera or species
dividing the natural world into a hierarchy of types, or in
' general abilities' and c special abilities' as determinable
characteristics possessed by the human mind wherever it is
found, these factors and the traits they comprise should
enable us to give an appropriate definition of those types
and those abilities. If we doubt the objective existence of
6 natural kinds * and of * real abilities,' the principles of
classification ought still to have a relevance to the general
purposes of the scientist's investigations. As Kelley has
rightly observed, the original measurements which we
analyse into components or factors must be chosen on some
other basis than mere chance or mere convenience, or the
simple fact that practicable tests or instruments are available
for measuring them ([85], p. 66). But this relevance can be
secured only by the deliberate efforts of the investigator,
not by the automatic operation of a statistical technique.
If the collection of traits is meaningless as a collection,2

1  Anal. Post., II, xiii, 97a, 23 et seq.

2  A random sample of the complete population of traits I should not call
meaningless.    But  a  random  sample of all existing tests  (proposed by
Hotelling, [79], p. 504) would have but little meaning, because the existence
of a test is due as much to its practicability as to its social or psychological
value, and the former has no relevance to the latter-    The reader will object
that we are moving in a circle.    But that objection has been urged against
every attempt to define what is essential or relevant:  no scientific observer
can ever gather a limited collection of data without tacitly making some
provisional classification.    On this point I must be content to refer to the
more detailed analysis of the logical difficulties given by logicians themselves:
e.g, H. W. B. Joseph, Introduction to Logic, pp. 94 et seq.